Immunostimulatory CpG oligonucleotides enhance the immune response of anti-idiotype vaccine that mimics carcinoembryonic antigen.
We have developed and characterized a monoclonal anti-idiotype (Id) antibody, designated 3H1, which mimics a specific epitope of carcinoembryonic antigen (CEA) and can be used as a surrogate for CEA. Anti-Id 3H1 induced anti-CEA immunity in different species of animals as well as humans and showed promise as a potential vaccine candidate in phase I/II clinical trials for colorectal cancer patients. One area of interest to us has been the development of new immune adjuvants that may augment the potency of 3H1 as a tumor vaccine. Immunostimulatory oliogonucleotides containing the unmethylated CpG motif (CpG ODN) are potent inducers of both innate and adaptive immunity and can serve as suitable vaccine adjuvants. In this study, using the CEA-transduced MC-38 murine colon carcinoma model in syngeneic C57BL/6 mice, we assessed whether a select CpG ODN (1826) can function as immune adjuvant in immunization of mice with anti-Id 3H1. Complete Freund's adjuvant (FA) was used as a gold standard in this system. A single immunization of 3H1 mixed with CpG ODN 1826 was sufficient to induce measurable anti-CEA immunity in naïve mice. However, 3 immunizations every other week were necessary to obtain and sustain peak immune reactivity over a long period of time. With FA and 3H1, single immunization was ineffective and multiple immunizations (5 to 6) were needed to achieve and sustain peak immunity. Anti-CEA antibody reactivity was comparable in both groups, but cellular immune reactivity as measured by immune splenic lymphocyte T cell proliferation and cytoxicity assay was slightly higher in the CpG ODN group. Mice immunized with 3H1 and either CpG ODN or FA were protected from challenge by lethal doses of MC-38-CEA cells. However, the degree of protection was slightly higher and the duration of survival was somewhat longer in the group of mice treated with 3H1 plus CpG ODN. Thus, CpG ODN 1826 was faster than FA in increasing anti-tumor immunity induced by anti-Id 3H1 immunization in this prophylactic model.